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The Liebig Symposium 


Abstracts of Papers presented at the Meeting of the Division of Fertilizer Chemistry, American 
Chemical Society, Detroit, Mich., September 10, 1940 


Justus Liebig, The Man, and His Contributions to 
Human Progress 


C. A. Browne 


This address, in commemoration of the one- 
hundredth anniversary of Liebig’s famous 
“Organic Chemistry in its Application to 
Agriculture and Physiology,” is devoted to an 
account of the personality of Liebig and to 
some of the influences of his work upon the 
subsequent development of agricultural chem- 


istry. Ljiebig’s methods of lecture-room and 
laboratory instruction are indicated by quota- 
tions from the writings of two of his American 
students, E. N. Horsford (afterwards Rum- 
ford Professor at Harvard) and S. W. John- 


son (afterwards Professor of Agricultural 
Chemistry at Yale). Measured by the achieve- 
ments of his graduates, Liebig stands in a class 
by himself. Among his students may be men- 
tioned Hoffman, Kekulé, Pattenkofer, Will, 
Fresenius, Erlenmeyer, and Henneberg among 
Germans ; Gerhardt and Wurtz among French- 
men; Muspratt, Playfair, Williamson, and 
Gladstone among Englishmen; and Horsford, 
Wetherill, Wolcott Gibbs, Lawrence Smith, 
and Johnson among Americans. 

Liebig’s energy and enthusiasm were coupled 
with an impulsiveness which involved him in 
over-hasty generalizations and in unfortunate 
disputes with many leading scientists of his 
time. He was unequalled as a propagandist but 
the biased character of some of his statements, 
the dogmatic tone of his assertions, and his 
frequent use of discourteous language evoked 
much bitter criticism. His extensive writings 
and those of the loyal graduates of his school 
gave his doctrines a vogue that no other chem- 
ist has enjoyed. His conclusions were often 
erroneous but his general influence upon the 
future of agricultural and general chemistry 


was highly beneficial. More than any other 
investigator he indicated the directions in which 
the future science of agricultural chemistry was 
to proceed. 


Liebig and the Superphosphate Industry 


Firman E. Bear 


The names of Escher, Liebig, Murray, and 
Lawes illuminate the pages of superphosphate 
history. Escher first conceived of treating 
bones with acid, Liebig made the first super- 
phosphate, Murray patented the process and 
gave the product its name, and Lawes founded 
the superphosphate industry. 

Liebig’s name shines brightest because of 
the brilliance of his conception of the need 
of crops for inorganic elements as distinct 
from the long-established concept that humus 
was the food of plants. He first conceived of 
the idea of mineral manures and laid the 
groundwork for the complete fertilizer industry. 

Originally Liebig was not very enthusiastic 
about superphosphate, because he thought 
that water-soluble phosphates would be carried 
away by drainage water. So he melted his 
mineral mixtures in huge iron pots to render 
them insoluble, putting them through a pulver- 
izing mill before they were applied to the soil. 
Not until the publication of Way’s Classic 
researches on the fixing powers of soils, did 
Liebig realize his error, but by that time Lawes 
was well on the way to success as a producer 
of superphosphate. 

The commercial production of ammonium 
phosphates, ammoniated superphosphates, cal- 
cined phosphates, metaphosphates, and organic 
phosphates has raised a series of new problems, 
the answers to which must be found before 
fertilization with phosphates can proceed in- 
telligently. It is interesting to note that, with 
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further investigation of this problem, Liebig’s 
question on the use of water-soluble phos- 
phates, of a century ago, has returned again 
to plague us. 


Liebig and the Organic Nutrition of Plants 
H. R. Kraybill, Purdue University Agricultural Experiment 
Station, Lafayette, Ind. 

Although de Saussure in 1804 published 
conclusive evidence that plants derive their 
organic carbon from the COz of. the air, bot- 
anists and agriculturalists were slow to accept 
the newer idea of plant nutrition. The botanists 
were dominated by the influence of the syste- 
matic viewpoint of Linne and the agricul- 
turalists by the “humus” theory of Thaer. 

Liebig attacked the humus theory vigorously. 
He presented much chemical evidence to show 
that it was not possible for plants to obtain 
their supply of organic compounds from the 
humus of the soil. Thus the important dis- 
coveries of Ingen-Houz, Priestly, and de 
Saussure received recognition by botanists and 
agriculturalists when Liebig succeeded in dis- 
proving the humus theory. 

Liebig believed that the absorption of oxy- 
gen and emission of carbon dioxide by plants 
was due to a chemical reaction independent 
of the life of the plant. This prevented him 
from appreciating fully the important role of 
organic nutrients in plant metabolism. How- 
ever, Liebig’s extensive studies of the com- 
pounds contained in the organs of various 
plants laid the foundation for subsequent 
studies in the organic nutrition of plants. 
More recently the importance of this subject 
in practical agriculture has received increasing 
attention. Studies of the organic nutrition of 
plants have furnished valuable information in 
interpreting the effect of fertilizers and other 
cultural products on plant growth and in estab- 
lishing sound agricultural practices. 


Liebig and the Potash Industry 
J. W. Turrentine 


Liebig’s career in research and polemics, 
initiated with his book “The Natural Laws of 
Field Husbandry” and ended with his death 
in 1873, coincided with the period of develop- 
ment of the potash mines at Stassfurt, Prussia. 
His writings and discussions in the field of 
plant nutrition did much to awaken a “potash 
consciousness” on the part of the agricultural 
public, taken advantage of by his contempo- 
raries in agricultural and industrial research 
to exploit for agricultural purposes the bother- 
some potash salts which originally were a by- 
product of the Stassfurt salt mining operations. 


As the result of the research then beginning 
and continuing unremittingly on an_ ever- 
expanding scale, by 1913 the German potash 
mines were producing 11,600,000 tons of pot- 
ash salts equivalent to 1,221,000 tons of K,O 
for domestic use and for export to the many 
countries where scientific agriculture was being 
practiced or where its development appeared 
feasible. 

Stimulated by this phenomenal success other 
nations during the past hundred years have 
undertaken the search for potash. Today pot- 
ash industries are found in Russia, Poland, 
Germany, France, Spain, Palestine, and the 
United States, with substantial tonnages also 
coming from the nitrate works of Chile. With- 
in the United States beginning with explora- 
tory researches in 1911, we now have an 
industry capable of supplying our domestic 
requirements. This fact is now being tested 
with entirely affirmative results during the 
current period of drastically curtailed imports. 
To this end a sizable export business has been 
cancelled to meet the requirements of domestic 
agriculture. While the major output is in the 
form of 98% potassium chloride, sizable ton- 
nages of sulfate are also being produced to be 
expanded to meet the demands of the specialty 
crops where that is the preferred form of pot- 
ash. In addition a highly-refined chemical 
grade of chloride is available for conversion 
into various potassium compounds for indus- 
trial use. 

The domestic industry is represented by 
three major producers, one in California em- 
ploying natural brines and the other two in 
New Mexico mining and refining subterranean 
potash salts. A third mine is under develop- 
ment in New Mexico. 


Liebig and Our Nitrogen Industry 
F. S. Lodge 


Liebig’s conception of the role of nitrogen in 
plant nutrition changed from time to time. 

In 1840 he believed that all nitrogen used by 
plants came from the decomposition of animal 
and vegetable matter which released ammonia 
as a gas. This ammonia was returned to the 
soil absorbed in rain water in sufficient quanti- 
ties to support natural vegetation. Because of 
the removal by crops, he thought additional 
nitrogen must be added to cultivated soils to 
maintain their fertility. 

By 1843 he had concluded that there was 
sufficient ammonia in the air for most crops. 
At this time he evolved his “mineral theory” 
to the effect that certain minerals must be avail- 
able to plants in order that they might utilize the 
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ainmonia naturally available in the air and soil. 
These minerals, he said, were supplied inci- 
dentally when fertilizers were added to crops. 
These various theories were contested by con- 
temporaries and bitter controversies continued 
through his life. 

The nitrogen industry in the United States 
may be said to have started in 1830 with the 
first importation of nitrate of soda. Commer- 
cial importation of Peruvian guano did not be- 
gin until 1840. These and by-products of or- 
ganic origin were the principal source of nitro- 
gen until about 1900, when inorganic sources 
began to increase. By-product recovery of sul- 
fate of ammonia started in 1893. By about 
1912 the use of inorganic nitrogen in fertilizers 
caught up with organic. 

Since that time inorganic forms have continu- 
ally increased. Synthetic production of nitro- 
gen compounds by fixation of air nitrogen be- 
gan in 1922. The present production of by- 
product ammonia, the facilities now producing 
synthetic ammonia, and those subject to com- 
paratively quick conversion to such production 
seem sufficient to satisfy the Nation’s need for 
nitrogen even in an emergency. 


A Modern Visit to Liebig’s Laboratory 


Charles J. Brand, National Fertilizer Association 


In May, 1824, the young chemist Justus 
Liebig reported for duty at the small public 
university at Giessen, a pleasant, wooded town 
in the hill country in the fertile valley of the 
river Lahn. This town is about the size of Ann 
Arbor, Mich., but its State University even to- 
day has less than 2,000 students, while the 
University of Michigan has more than 12,000. 

Liebig found a professor of chemistry already 
on duty, but no lecture hall nor laboratory was 
available. Shortly afterwards he obtained his 
first lecture room in some barracks made vacant 
by removal of the local military garrison, and 
began his work November 7, 1824. Two years 
later he obtained additional laboratory and lec- 
ture space, and in 1835 and again in 1839 
his institute was so enlarged as to accom- 
modate, inadequately, students from all over 
the world. 

In July, 1937, the writer fortunately was able 
to visit Liebig’s old laboratory. It is kept up 
by a foundation supported by a small endow- 
ment and free will gifts. It is preserved in its 
original state, with the old-fashioned retorts, 
ovens, air pumps, and other apparatus. The 
curator of the museum, a woman, obligingly 
shows strangers through the various laborator- 
ies and other rooms. Liebig’s work on fulmin- 
ates, beet sugar, phosphoric acid, potash, and 


nitrogen is always mentioned, but especial em- 
phasis is laid on the fact that first of all he was 
a great teacher who laid the foundation for our 
whole present laboratory method of instruction. 

The memorial laboratory building, with the 
words “In memory of Liebig” above its facade, 
has a somewhat classic front with a side en- 
trance. It is kept in an excellent state of re- 
pair. In the public park nearby there is a fine 
marble statue that has been erected in Liebig’s 
honor. 

To one interested in all phases of agriculture 
and agricultural chemistry, the visit to Giessen 
is an inspiration, and reminds one that perhaps 
Liebig’s greatest service to humanity was to 
teach all who came under his instruction the 
necessity for distinguishing opinions from facts. 
It was he also who said, “Science and industry 
today (1840) constitute a force that recognizes 
no obstructions.” 


Status of the Minor Elements in Liebig’s Day and 
Recent Developments 


L. G. Willis, North Carolina Agricultural Experiment Station, 
Wilmington, N. C. 


The modern aspect of the minor element 
problem is primarily an outgrowth of a system 
of experimentation developed after Liebig’s 


presentation of his views on the mineral nutri- 


tion of plants. His original list of nutrients 
made no distinction between major and minor 
elements, referring only to the total number 
essential to plants and to those deficient in the 
soil. 

Experimentation by field plat methods has 
followed the early assumption that only three 
elements must be supplied by fertilizers. Later 
research has identified additional essential nu- 
trients, and deficiencies of other elements have 
been recognized in extensive areas of soils. The 
use of these in the standard experimental sys- 
tem would have made the latter unwieldy, how- 
ever, so adherence to the three-variable plan has 
become traditional. 

The frequent failure of field plat experiments 
to satisfy practical requirements has been due 
in part to disregard of the minor element con- 
stituents of crude fertilizer materials. Without 
compensating for these, many devices have been 
adopted to improve the reliability of the inter- 
pretations of field experiments. This has led, 
however, to the unwarranted rejection of re- 
sults which fail to fit a standard of mathemati- 
cal regularity. The common practice of identi- 
fying ingredients of fertilizer formulas simply 
as chemical elements is another step in neglect 
of the minor element factor. 


(Continued on page 26) 
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An Expanding Fertilizer Industry 


By A. W. BLAIR 


Professor Emeritus, New Jersey College of Agriculture, New Brunswick, N. J. 


N the early days, the fertilizer business was 
] largely a matter of salvaging waste products 
such as wood ashes, cottonseed, and the by- 
products of the slaughter houses, and importing 
guano. Associated with this was the use of 
such soil amendments as humus, gypsum, lime 
and farm manures. 

From a lowly beginning about the middle of 
last century, the business has grown to be a 
giant of the chemical industry. In 1939 the 
total production amounted to 7,589,349 tons. 

The industry now assembles raw materials 
from the four corners of the earth, from the 
air, and from the sea. Nitrogen in the form 
of nitrate of soda comes from the vast deposits 
of Chile; as a by-product from the coking of 
coal; from the by-products of the packing 
houses; from cottonseed meal, bones, fish and 
fish by-products ; and from a number of other 
by-product and waste materials. Also we 
have synthetic nitrogenous materials from the 
Haber and Cyanamid processes. Our phos- 
phate now comes largely from the mines of 
Florida and Tennessee, though some is ob- 
tained from fish, bones, by-products of the 
slaughter houses and as basic slag. Potash 
under normal conditions comes from the mines 
of Germany and Alsace; also from Searles lake, 
California, and from mines at Carlsbad, N. M. 
Some is obtained also from by-product and 
waste materials such as flue and cement dusts, 
cottonseed meal, tobacco stems, etc. 

As we think of the changes that have taken 
place in this industry in the last one hundred 
years we may think of them under the follow- 
ing periods: 

1. The early 1840’s to 1865. The period 
when the industry was finding itself. The 
gathering up of such miscellaneous materials 
as seemed to give promise of benefiting grow- 
ing crops. 

2. 1865-1880. The period of slow develop- 
ment without much chemical control ; the period 
of fraud and adulteration, and the beginning of 
legal chemical control. 

3. 1880-1900. The period of growth, exten- 
sion and education ; the passage of state control 
laws ; notable expansion of the phosphate indus- 
try; importation of potash from abroad, the 
adoption of official methods of analysis, etc. 


4. 1900-1940. The new era in fertilizer pro- 
duction. Fixation of atmospheric nitrogen ; the 
production of new chemical materials and 
greater concentration of mixtures; intensive 
educational programs, and with the first world 
war, greatly extended use of commercial 
fertilizers. 


Period I. The Early 1840's to 1865 


L. W. Rasin, one of the early manufacturers 
of Baltimore says: “Peruvian guano was first 
brought to this country as early as 1832.” That 
it was not brought in to any extent until after 
the middle of last century is indicated by the 
fact that only about 1,000 tons were imported 
in 1848.2 

Nitrate of soda was but little used until after 
the Civil War. 

“Tn the early days of cotton planting, when 
the, gins began to furnish seed in quantity, they 
were thrown out carelessly upon the ground.”* 
It was soon found out, however, that when the 
hogs, which ran loose in those days, ate them, 
they died, and as a last resort they were dumped 
into a salt-water creek. The report quoted 
above says further: “The State inspector of 
fertilizers for Georgia, in 1876, refused to 
certify to a fertilizer as standard because it 
contained cottonseed meal.” Later the meal 
was extensively used as a fertilizer, and would 
still be used extensively were it not for the fact 
that it is valuable as a feeding material. 

Johnson* reports analyses of a number of 
miscellaneous materials such as peat, muck, 
guano, wood-ashes, bone, meal, beef scraps, 
pondrette, fish manure, green sand marl, and 
samples of superphosphate, the latter obtained 
from several different parties. From his re- 
port it would appear that this superphosphate 
was about the first to be placed on the market. 
He reports a sample of Mapes Improved Super- 
phosphate as the best that had come under his 
observation. 

A few quotations from the Patent Office Re- 
ports’ of the 1850’s and 1860's will serve to 

1 American Fertilizer, Vol. 1, No. 1 (July, 1894). 


2 Sixth Ann. Rept. National Fertilizer Assoc., p. 141 (1930). 

* The Cotton Plant, Bul. 33, U. S. Dept. Agric., Office of 
Expt. Stations, p. 346 (1896). 

4Johnson, S. W., ‘‘Essays on Peat Muck and Commercial 
Manures.” Brown & Gross, Hartford (1859). 

5 The Early Patent Office Reports contained material which 
was later included in the report of the Sec. of Agr. 
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show what was being done in the way of intro- 
ducing fertilizers at that time. 

The report for 1850-51 refers to the use of 
guano in New York and New England. 

In the report for 1852-53, Joseph Harris 
says among other things: “The great problem 
to be solved by chemists and experimental 
farmers is the discovery of a cheap means of 
supplying ammonia. That they will succeed in 
solving it there can be no reasonable doubt.” 
This was a most significant statement. Scarcely 
more than a half century had elapsed before 
this dream was made to come true by the syn- 
thetic fixation of nitrogen. 

Harris describes what he calls a good method 
for the farmer to make his own superphosphate 
in these words: “Get a large tub or end of a 
cask, place in it the quantity of bone dust that 
can be best worked at a time—say 60 Ib.; 
sufficient water should then be added just to 
wet all the bone; let this be stirred till this is 
all wet, and then add the proper quantity of 
acid. When mixed, it can be thrown into a heap 
on the floor, and the process repeated. 

“Some farmers think the above too tedious 
and prefer placing the whole amount of dust 
in a large heap on a wooden floor; wet it with 
water and apply the acid in small quantities, 
repeatedly turning the heap and applying the 
acid till the proper quantity is used.” 

The following quotations, which throw light 
on the fertilizer situation of these early days 
~ from Part 2 of the Patent Office Report of 
1853.8 

William Bacon of Massachusetts. “The 
superphosphate of lime is a new article among 
our farmers ; but an establishment for its manu- 
facture has been got up in our neighborhood 
the last season; and from limited experiments 
made within the short time it has been in 
market, it promises to rank among the most 
effectual fertilizers.” 

A. G. Cummings of New Hampshire. 
“Guano, superphosphate of lime, plaster etc., 


are having a greatly increased use among our _ 


farmers. I have proved both guano and super- 
phosphate to be valuable for Indian corn.” 

The following quotations are from the Patent 
Office Report for 1854. 

Raleigh W. Dyer, Virginia. “The fertilizers 
most in use in this vicinity are stable, barnyard, 
and hog-pen manures, with the stubble, grass, 
clover and weeds of grain lands turned under 
in the fall.” 

John Finlayson, Florida. “Owing to the 
natural fertility of our soil, we have done but 


_ ®Previous to 1862, Federal agricultural work was recorded 
in the Patent Office Reports. 


little yet in the way of manuring, except with 
cottonseed, and such as naturally accumulates 
in our stables and lots.” 

Hon. Joel Crawford, Georgia. “But little 
manure of any sort has been applied to the 
fields of this country. The scanty scrapings of 
our stables and barn yards are spread on a few 
acres ; and cottonseed, which abounds in nitro- 
gen, is extensively used for enriching the lands 
on which is grown Indian corn.” 

L. Rathbun, Louisiana. ‘No manures are 
used in this parish except cottonseed and that 
from our cattle yards; and very few take the 
trouble to save the latter.” 

Howard M. Atkins, Maine. “Barn and pig- 
yard manure, swamp and pond muck, lime and 
gypsum are the principle fertilizers used here. 
Gypsum is universally used for potatoes and 
corn with good effects.” 


Period II. 1865-1880 

In his annual report as Secretary of the 
Massachusetts Board of Agriculture, December 
2, 1873, Charles L. Flint, in commenting on the 
extensive use of guano in this country, stated 
that in 1848 we imported 1,000 tons, and that 
in the ten years previous to 1870, the quantity 
was reported at 387,585 tons. He also stated 
that there were several large fish-guano estab- 
lishments in Maine, Massachusetts, Rhode 
Island, New York, New Jersey and Vermont. 
He points out that these are more or less 
isolated facts, but adds: “They serve to mark 
the changes which science has already intro- 
duced into our practice.” At the same meeting 
Dr. Charles A. Gossmann, who was then chem- 
ist to the Board of Agriculture, spoke on the 
subject : “Some Home Resources of Fertilizers 
—With Particular Reference to Nitrogenous 
Plant-Food.” His reference to the possible 
artificial fixation of nitrogen was prophetic. 
“An economical way” he said “to force the 
nitrogen into a chemical combination with either 
oxygen, hydrogen or carbon, has still to be dis- 
covered; past attempts in that direction have 
thus far been but partly encouraging. The suc- 
cessful solution of that problem will eventually 
affect agricultural industry far more than at 
first glance might be presumed.” 

It is now common knowledge that Goess- 
mann’s vision was made to come true in the 
closing years of the last, and the early part of 
this century. 

Adulteration 

But the fertilizer business had not gone very 
far in its development before fraud and decep- 
tion began to creep in. The farmer of that 
day had little knowledge of chemistry, and since 


(Continued on page 22) 
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Tennessee Phosphate. . 


September Cotton Report 


A United States cotton crop of 12,772,000 
bales is forecast by the Crop Reporting Board 
of the United States Department of Agricul- 
ture, based on conditions as of September 1, 
1940. This is an increase of 1,343,000 bales 
from the forecast as of August Ist, and com- 
pares with 11,817,000 bales in 1939, 11,943,000 
bales in 1938, and 13,547,000 bales, the 10- 
year (1929-38) average. The indicated yield 
per acre for the United States of 250.7 pounds 
is the second highest on record being exceeded 
only by the record 1937 yield of 269.9 pounds. 
This 1940 yield compares with 237.9 pounds in 
1939, and 198.1 pounds, the 10-year average. 
It is estimated that 2.6 per cent of the acreage 
in cotton on July Ist has been, or will be, 
abandoned, leaving 24,406,000 acres remaining 
for harvest. In computing abandonment, con- 
sideration was given to the acreage removed in 
order to comply with A. A. A. allotments. 

On August Ist the condition of the crop was 
about average, but during August the influences 
affecting growth were unusually favorable. As 
a result the condition of the crop improved more 
during August this year than in any year of 


Production (Ginnings)* 
500 lb. gross wt. bales 

















1940 Crop 
Average, 1939 Indicated 

1929-38 Crop Sept. 1 

1,000 1,000 1,000 

State bales bales bales 
OE ee 270 437 348 
Wit ae husn 37 13 21 
N; Scaponnd «.....%% 658 457 630 
Sige CCS Te ree 820 871 903 
Ce Ta are 1,175 915 1,018 
MNGA osc aesireaes 34 11 19 
Tennessee .......... 472 449 492 
PSROND Bes hein Sos 1,200 785 899 
Mississippi ......... 1,619 1,582 1,464 
PASSES 0-55 Ses 1,283 1,413 1,449 
Fo ee 709 745 508 
Qidahoma ......... 812 526 742 
MN RSM Lk he 3,876 2,846 3,479 
New Mexico ....... 99 102 111 
UC | ROS ane mat 154 202 199 
California ......6.. 315 443 473 
Ae. . aes 15 20 17 
UNITED STATES ..... 13,547 11,817 12,772 
oe fo me 1.7 4.9 
Amer. Egyptian® ... 17 28 41 








Lower Calif. 
(Old Mexico)* ... 42 40 48 


_1 Allowances made for interstate movement of seed cotton for 
ginning. 

2 Included in state and United States totals. Sea Island 
grown principally in Georgia and Florida. American Egyptian 
grown principally in Arizona. 

% Not included in California figures, nor in United States 
total. 
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record. Condition as reported on September 
1st is the highest of record except for 1937. 

The unusual improvement in prospective 
yields is general over the entire Cotton Belt. 
Increases are especially notable in the States 
from Alabama to Texas, inclusive, although im- 
provement in Louisiana is less than in the States 
adjoining it. About 700,000 bales of the in- 
crease is in Texas and Oklahoma, where 
drought conditions on August lst were relieved 
by timely rains. The prospective yield per acre 
in North Carolina and South Carolina is the 
highest on record. A slight reduction is indi- 
cated in Arizona, where there is a shortage of 
water for irrigation. 

Weevil damage for the Belt as a whole was 
reported less than a month ago, and loss from 
this source is expected to be approximately 
one-third less than average. Picking began 
about two weeks later than usual in the States 
adjacent to the Mississippi River, and about a 
week late in Georgia, Alabama, Oklahoma, and 
Texas. 

The Census report shows 606,291 running 
bales (counting round as half bales) ginned 
from the crop of 1940 prior to September Ist 
compared with 1,401,691 for 1939 and 1,335,- 
643 for 1938. 


FERTILIZER PRICES STILL LOW 


Contrary to the sharp advance in price of fer- 
tilizer during the last World War, demands of 
the present war and national defense program 
have not so far boosted the cost of fertilizer 
to the farmer. 

“New developments in science and technology 
such as the production of synthetic nitrogen has 
reduced production costs and prices,” says the 
United States Department of Agriculture in a 
report which also points out that according to 
1910-1914 average the price of fertilizer is con- 
siderably lower than the prices of most com- 
modities bought by farmers. 

Farmers in the eastern part of the United 
States in 1939 spent on the average only 4.4 
cents of each dollar of farm cash income for 
fertilizer. If the price of fertilizer had been 
the same as in 1929, it would have taken 5.8 
cents, while if farmers were paying 1920 prices 
their fertilizer purchases would have taken 8.2 
cents of each dollar. 

Even though the price paid for fertilizer has 
declined substantially during the past 20 years, 
the amount of plant food contained in a ton of 
fertilizer is now 9 per cent greater than it was 
in 1930 and 40 per cent greater than in 1920. 
Fertilizer has also been improved in quality in 
other ways. 


NO SHORTAGE OF SHIPS FOR 
CHILEAN NITRATE 


Correcting a statement which appeared in 
the previous issue of The American Fertilizer, 
Chilean Nitrate Sales Corporation reports that 
there is no difficulty in engaging shipping 
facilities for its markets. British ships are, 
of course, under the direction of the British 
Admiralty, but shipping facilities under other 
flags are ample. 

Although the European market is practically 
closed, shipments to continental United States, 
Hawaii, Egypt and the Orient increased in the 
season ended June 30, 1940. Of the total 
tonnage shipped to the United States market 
and to the Orient in the 1939-40 season, 45 
per cent was under the United States flag, 
28 per cent under the Norwegian flag, 7 per 
cent under the Greek flag and 20 per cent 
under all others. 


NEW EDITION OF A.0.A.C. METHODS 
OF ANALYSIS 


The Association of Official Agricultural 
Chemists has published a revised edition of 
the official and tentative methods of analysis 
which have been adopted by the Association. 
This 5th edition of this standard work con- 
tains the approved methods for analyzing soils, 
fertilizer and liming materials, naval stores, 
paints, leather and tanning materials, bever- 
ages, foods and drugs. The editorial com- 
mittee was composed of FE. M. Bailey, Chair- 
man; L. E. Warren, J. W. Sale, G. G. Frary, 
H. A. Lepper, Marian E. Lapp, and W. W. 
Skinner, President. The present volume, con- 
taining over 750 pages and 61 illustrations of 
apparatus and procedure, is priced at $5.00 per 
copy and can be obtained by addressing the 
Association of Official Agricultural Chemists, 
P. O. Box 540, Benjamin Franklin Station, 
Washington, D. C. 


PHOSPHATE ROCK SHIPMENTS 
INCREASE 


The U. S. Bureau of Mines reports that 
phosphate rock shipments during the first half 
of 1940 totaled 1,767,000 long tons, an increase 
of 16,000 tons over the same period of 1939. 
The loss of export markets caused shipments 
of Florida rock to decline, but this was offset 
by increased trade in Tennessee rock. From 
the figures, it appears that domestic consump- 
tion has increased by 340,000 tons. 
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The Western Phosphate Conference 


Opening Statement, at National Phosphate Conference, Ogden, Utah, 
September 5 and 6, 1940 
By DR. ELMER G. PETERSON 


President of the Utah State Agricultural College, Chairman of the Committee 


60,000 tons. ‘Two thirds of this 60,000 tons is 
used in the three Pacific Coast states. And this 


E are to consider at this Conference one 
of the most vital resources of the world 





and a resource which, because of its 
abundance in the four western states, Idaho, 
Utah, Wyoming and Montana, places our own 
continent, and the United States particularly, in 
a very strategic position. Phosphate, as we all 
know, is indispensable in the human economy 
because of its relation to a continuing soil fer- 
tility, and its use in industry ; it is no less indis- 
pensable to animal and human health; and it is 
irreplaceable and has no substitute. 

I venture the assertion that a considerable 
measure of our present soil problem in the dust 
bowl area and elsewhere is due to phosphate 
deficiency. Held, as phosphate is, largely in the 
upper few inches of soil, it permits of relatively 
easy erosion and this loss, calculated as 2,180.- 
759 tons per year as phosphorus, combined with 
its loss to the soil by crop removal and grazing 
as 2,040,546 tons per year, produces each year 
a total loss to the nation of over 4,000,000 tons. 
Total phosphorus additions to the soil amount 
to only 1,447,835 tons per year. Over the de- 
cades, it can thus be seen that a serious de- 
ficiency has come to exist which only of recent 
years has come to be recognized as a critical 
problem. It is not saying too much to say that 
this loss is assuming calamitous proportions. 

The eighteen million acres of irrigated soil 
in the west (not counting the extensive dry- 
farm lands and grazing areas) need, it is esti- 
mated, 450,000 tons per year of concentrated 
superphosphate. The current consumption is 


estimate does not include the needs of the great 
mid-west area. This area, the largest and most 
productive area in the world, will need many 
fold the requirements of the far western and 
intermountain states. The nearest estimate I 
can get is that we will need ultimately approxi- 
mately 4,000,000 tons of phosphate fertilizer 
per year for the soils of the middle west. We 
are now using only about 500,000 tons on these 
soils. The need therefore, ultimately, is for an 
addition of 3,500,000 tons of phosphate ferti- 
lizer per year to our present use on the soils of 
the middle western area. The total crop land 
in this great area total 203,601,200 acres and 
this area must ultimately get its phosphate from 
the four intermountain states, thus leaving the 
southeast deposits of the Tennessee Valley and 
Florida the full job of supplying the Atlantic 
coast and eastern states, considering only the 
needs of continental United States. 

Animal and human health are dependent upon 
this element. A deficiency of phosphorus in 
the harvested crops due to a deficiency in the 
soil means not only lessened yields to the point, 
in many instances, of uneconomic returns and 
thus abandonment under private use, already 
affecting hundreds of thousands of acres of our 
land, but it means also a deficient human and 
animal diet. The result is loss of milk flow in 
dairy stock, loss of fat in meat animals, deficient 
development of bone and teeth in animals and 


(Continued on page 20) 
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[ FERTILIZER MATERIALS MARKET 





NEW YORK 


Prices Advance on Almost All Organic Materials. Sulphate of Ammonia Still 
Scarce. No Advance in September Nitrate of Soda Prices. 


Exclusive Correspondence to “The American Fertilizer.” 


New York, September 10, 1940. 


The most important trend to be noted at this 
time in the raw fertilizer materials market is 
the fact that organics have firmed up and 
almost all materials in this category show con- 
siderable gains. Especially notable are price 
advances on blood and tankage. 

All the chemical fertilizer materials continue 
to be strong and in good demand, with supplies 
of such items as potash and nitrate of soda 
still ample to meet domestic consumption. In 
these commodities there is still considerable 
export inquiry, but only small sales have been 
reported the past two weeks for this market. 


Nitrate of Soda 


Recently announced schedule for the month 
of September only, prevails at $29.00 per ton 
in 100-lb. bags, $28.30 in 200-lb. bags, and 
$27.00, bulk, ex warehouse, port basis. Sup- 
plies of this material continue to be adequate. 


Sulphate of Ammonia 


Price, when material is available, is $28.00 
in bulk, Atlantic and Gulf Port basis. There 
is still a shortage of this material and domestic 
demand has not yet been filled. Considerable 
export interest has been noted at around $38.00, 
depending upon quantities involved, but no 
business at this figure has been reported. 


Superphosphate 


Ordinary superphosphate is very strong at 
55 cents per unit available phosphoric acid in 
bulk, f.o.b. producing point. Considerable ex- 
port business has been done at 70 cents per 
unit available phosphoric acid, f.a.s. ports, ma- 
terial packed in single 200-lb. bags. ‘Triple 
superphosphate is firm at 77% cents per unit 
available phosphoric acid, in bulk, f.o.b. pro- 


ducing point. 
Potash 


The schedule price of 53%4 cents per unit 
KO, less seasonal discount, prevails. As im- 
ported stocks are nearly exhausted and do- 
mestic production will just about meet demand, 


the result is a very tight market. There has 
been some call for export, which cannot be 


filled. 
Dried Blood 


Much firmer. Sales of New York production 
have been made recently at $2.35 ($2.851%4 per 
unit N) and producers are now quoting $2.50 
($3.04 per unit N). South American material 
is being quoted at $2.60 to $2.65 ($3.16 to 
$3.22 per unit N) for shipment, or $2.70 
($3.28 per unit N) for spot stocks where 
available. 


Tankage 


Has advanced in price with South American 
material quoted at $2.90 ($3.52% per unit N) 
and 10 cents. Domestic production in relatively 
short supply, last business having been done 
at $2.50 ($3.04 per unit N) and 10 cents, but 
production is now being held at $2.75 ($3.341%4 
per unit N) and 10 cents for 11/12 per cent 
unground material. 


Nitrogenous Material 


Steady and unchanged. Deliveries are being 
made on seasonal contracts, but no new busi- 
ness is reported. 

Bone Meal 


Very tight with practically no offerings 


available. 
Fish Scrap 


This market is steady and the catch continues 
to be better than previously expected. Last 
business was done at $3.10 ($3.77 per unit N) 
and 10 cents, in bulk, f.o.b. fish factory. Sup- 
plies at present are ample. Menhaden meal 
is being quoted at $47.00, Baltimore. Japanese 
fish meals are not offered at the present time. 


Soya Bean Meal 


Pending the harvest of new-crop beans, pro- 
cessors are maintaining firm ideas in the 
neighborhood of $27.60 per ton in bags, de- 
livered New England points. The price 
delivered New York rate points is 40 cents 
per ton less. 
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BALTIMORE 


Manufacturers Awaiting Results of Fall Season. Spot 


Sulphate of Ammonia and Potash Scarce. 
Ammoniate Prices Higher. 


Exclusive Correspondence to “The American Fertilizer.” 
BALTIMORE, September 10, 1940. 


The fall shipping season is now under way. 
Until goods start moving out in larger volume 
there will be little interest shown in additional 
supplies, and then only if it develops that the 
tonnage is in excess of manufacturers’ re- 
quirements. In consequence of this, there is 
very little interest being shown in raw ma- 
terials for early delivery. 


Ammoniates.—With higher prices prevailing 
on the Pacific Coast, the market on South 
American commodities is somewhat firmer, 
tankage ranging from $2.80 to $2.90 per unit 
of nitrogen, but with very little interest being 
shown, especially for fertilizer purposes. 
Ground dried blood is also higher, being 
quoted at $3.18%4 per unit of nitrogen. 


Nitrogenous Material—lInterest is at a 
minimum and the market continues unchanged 
at $2.55 to $2.65 per unit of nitrogen forthe 
domestic product. 


Sulphate of Ammonia—tThe situation on 
this material is gradually getting tighter with 
practically no offerings on the market for 
domestic consumption. Fertilizer manufac- 
turers are not prepared to pay the equivalent 
of export prices which are fully $10.00 per 
ton over and above the domestic schedule. 


Nitrate of Soda.—Domestic manufacturers 
have not yet announced prices for October and 
forward in bags, but importers of the Chilean 
product are booking business at $29.50 per ton 
of 2,000 Ib., in 100-lb. bags, with differential 
of $2.50 per ton less for shipment in bulk, and 


$28.80 in 200-lb. bags, ex port warehouse. It 
is anticipated that the demand this season for 
nitrate will be heavier, especially if the market 
on sulphate continues around present export 
levels. 


Fish Scrap.—The market remains unchanged 
with no further sales reported, at $3.7514 
per unit of nitrogen and 10 cents per 


-unit of B.P.L., f.o.b. fish factories, for ship- 


” 


ment “if and when made.” Buyers are going 
very slowly in their purchases on account of 
the wide difference in price of fish as compared 
with other protein feeding material. 


Superphosphate-—There is nothing new to 
report on this commodity which continues firm 
at previously quoted levels of $8.50 per ton 
of 2,000 Ib., for flat 16 per cent grade, and 
$8.00 for run-of-pile, basis 16 per cent, both 
in bulk, f.o.b. sellers’ works, Baltimore. 


Bone Meal.—The market on both raw and 
steamed bone meal is strictly nominal, with 
South American 4% and 47 per cent raw bone 
meal quoted at $31.50 to $32.00 per ton, and 
domestic 3 and 50 per cent steamed bone meal 
priced at $32.00 to $34.00 per ton, f.o.b. 
Baltimore. 


Potash—Domestic producers are now de- 
livering against contracts previously booked 
and are not taking on further business until 
current commitments are taken care of. There 
will probably be sufficient tonnage available to 
provide for buyers’ normal requirements. 


Bags——The market declined sharply last 
week, but later recovered the full loss through 
purchases of sand bags for war purposes, 
which latter took up surplus production and 
accumulation, which was accountable for the 
easier tendency of the market. The present 
price of plain, new, 10-oz. bags is now $109.00 
per thousand, basis 40 cut 54 in., delivered 
Baltimore. 
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Valuable not only as a source 
of nitrogen, but also to help 
maintain the supply of other 
plant food elements naturally 
blended with it. 


Natural Chilean Nitrate of Soda 
is the only natural nitrate in the 
world. It’s always reliable. 

















CHILEAN NITRATE 
Sales Corporation 


120 BROADWAY, NEW YORK 


MONTGOMERY, ALA. COLUMBIA, S.C. 
SHREVEPORT. LA. LOS ANGELES. CALIF. 
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NORFOLK 


Market Quiet. Sulphate of Ammonia Scarce. Good 
Demand for Bone Meals, Tankage and Blood. 


Exclusive Correspondence to “The American Fertilizer.” 


NorFoLkK, September 10, 1940. 


No startling developments have taken place 
in the fertilizer materials market during the 
past ten days. Sulphate of ammonia continues 
rather on the scarce side, with a fair export 
demand at figures above domestic prices. 


Sulphate of Potash is not overabundant. The 
market is very firm and resale stuff is com- 
manding a premium. What has been said about 
sulphate of potash applies also to sulphate of 
potash magnesia. 


Muriate of Potash—This material is in good 
supply with no great domestic call but with 
fairly frequent inquiries for export reported, 
and some business is supposed to have been 
done during the past thirty days at figures 
considerably above the domestic market. 


Superphosphate——No developments of inter- 
est have occurred for somewhile past. Ship- 
ments are beginning to move on contracts 
made during the early and middle summer. 
No new sales have been reported and no of- 
ficial change in prices has been recorded. 
Gossip is about that export superphosphate 
has been sold and at very close prices during 
recent weeks. 

Low-Test Organic Nitrogen.—This material 
is in better supply than has been observed for 
quite some years. The market is weak and 


> sellers seem rather more anxious to move 


stocks than do buyers appear disposed to 
accumulate. 


High-Grade Organic Nitrogen.—Here again 
we have a soft market with supplies apparently 
entirely adequate for the demand. 


Blood and Packing House Tankage.—These 
items have been in fair demand lately and the 
market has improved somewhat, both in South 
America and in North America. 


Bone Meal.—The 6 and 30 per cent variety 
which has been quite popular for many years 
in some of the southern states for certain 
mixtures is almost impossible to get during 
these days, since the chief supplies were ac- 
customed to move out of Europe. 4% and 45 
to 50 per cent pure raw bone meal out of 
South America is quoted in the neighborhood 
of $30.00 with supplies fairly adequate but 
with a fairly good demand. 
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INTER wheat to be profit- 

able must be well fed. 
Starved soils mean famine 
crops. It is estimated that a 
good acre yield of wheat re- 
moves 100 pounds of essential 
plant foods from the soil. 
Keeping wheat lands fertile 
means the adequate use of the 
right grade of complete fertil- 
izer compounded to fit local 
conditions of soil and climate. 


T 


Potash develops larger heads, 
plumps out kernels, and makes 
heavier grains . . . helps the 
production of quality and 
quantity crops. 

Sunshine State Potash is 
highly regarded by all fertilizer 
producers because they can de- 
pend upon its uniform analysis 
... careful sizing that means 
easy handling, blending . . . 
nation-wide delivery system. 
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HIGRADE MURIATE OF POTASH 
62/63% K20 
Also 50% K20 Grade 
MANURE SALTS 
Approximately 30% K20 
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CHICAGO 


Fertilizer Organics Market Still Marking Time. 
Higher Prices in Feed Materials Affect- 
ing the Situation. 


Exclusive Correspondence to “The American Fertilizer.” 


Cuicaco, September 9, 1940. 


Notwithstanding slow inquiry for organics, * 


offerings are sparingly made, indicating sellers 
resistance to any price reductions. A sharply 
advanced feed tankage market, which has just 
been established, encourages sellers of fertilizer 
ammoniates to adhere to their belief in higher 
prices this fall. That the feed and fertilizer 
markets have any bearing to each other is 
problematical. 

Improved markets for hogs and feeds re- 
sulted in list prices of digester and meat scraps 
to be advanced. This naturally created a bul- 
lish situation in materials. 

Nominal prices are as follows: High-grade 
ground fertilizer tankage, $2.00 to $2.25 ($2.43 
to 2.7314 per unit N) and 10 cents; standard 
grades crushed feeding tankage, $2.75 to $2.85 
($3.34%4 to $3.46% per unit N) and 10 cents; 
blood, $2.65 to $2.75 ($3.22 to $3.34% per 


unit N); dry rendered tankage 52% to 60} 


cents per unit of protein Chicago basis. 





WILMINGTON 


Little Interest in Materials. Tonnage of Fish Products 
Still Uncertain. Tobacco Prices 
Fairly Satisfactory. » 


Exclusive Correspondence to “‘The American Fertilizer.” 


WILMINGTON, September 9, 1940. 
There is still very little interest in the or- 
ganic ammoniate market. The carry-over was 
unusually large, and with the prospects of 
small tonnages next year there is not the 
normal need for buying now. 
The blood market is somewhat stronger and 


cottonseed meal still is quoted at levels that are 
higher than the buyers consider right. 

Fishing has been very poor since the South 
Atlantic hurricane but last week there was 
some improvement. There is still considerable 
tonnage on unfilled contracts and the producers 
are reluctant to quote at all for fear that a 
poor fall catch may prevent them from making 
deliveries. The market is strong; in fact, it is 
almost impossible to get any definite offers. 

The tobacco prices hold fairly well and 
variations in average prices as reported from 
the several markets is probably accounted for 
by the difference in grade and quality. The 
farmers generally are satisfied; in fact, they 
feel that the prices are higher than they could 
have reasonably expected. The grumbling 
farmer is the exception. 





TENNESSEE PHOSPHATE 


Investigation Shows Absence of Harmful Fluorine in 
Gases of Phosphorus Plants. Rock 
Shipments Satisfactory. 

Exclusive Correspondence to “The American Fertilizer.” 


CotumBiA, TENN., September 9, 1940. 

A matter of considerable interest locally has 
been the question raised by a number of 
farmers in the vicinity of the Victor phos- 
phate furnaces and nodulizing plant near Mt. 
Pleasant, as to whether the bad condition of 
their crops and the bad effects on dairy and 
other livestock noted since the plant, and 
especially the nodulizing part, began operations 
might be connected with fluorine or other 
fumes emitted in the operation, especially as 
so much about the terribly injurious nature 
of the fluorine contained in all rock phosphate 
has been so widely published in all feed and 
agricultural press all over the country. 

The Victor Co. brought to Mt. Pleasant 
scientists of the University of Tennessee, Uni- 
versity of Arkansas and others, known to be 
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HE figuring of fertilizer formulas requires 
morethanamerelisting ofrequiredamounts 
of the various carriers of the three major plant 
foods that make up a complete fertilizer. 
Production of quality fertilizers involves a 
number of other important considerations, 
such as availability of the plant foods, resist- 
ance to leaching, equivalent acidity or basicity, 
and physical condition or drillability of the 





“URAMON” Fertilizer Compound 
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(42% Urea Nitrogen) 
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E. |. DUPONT DE NEMOURS & CO. (INC.) 


AMMONIA DEPARTMENT... WILMINGTON, DELAWARE 


finished fertilizer—to name only a few. 

Urea-Ammonia Liquors and “‘Uramon”’ de- 
serve your careful consideration as carriers of 
nitrogen to be used in your mixed fertilizers 
and top-dressers. When you figure your fer- 
tilizer formulas, keep in mind that these ma- 
terials supply nitrogen which is (1) completely 
available; (2) highly resistant to leaching; and 
(3) low in equivalent acidity. 





Urea-Ammonia Liquors 


(Urea and Ammonia Nitrogen) 
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opposed to any use of rock phosphate because 
of its fluorine content, and the farmers, of 
course, thought it would be found that driving 
off this fluorine into the atmosphere was doing 
the damage. 

The report of the “Board of Review” has 
just been made public in the local newspapers 
after about two weeks preparation, and the 
finding is that there is no connection between 
any fumes from the plant and the damage to 
crops, but that the latter is entirely due to 
“root rot,” chlorosis, and potash deficiency in 
the soil. The Board incidentally suggested 
that Victor make systematic tests of the gases 
begin given off and, if any poisonous variety 
is discovered, to correct same. 

It is very gratifying to thus learn that the 
fluorine in rock phosphate is not so bad as it 
has been painted. 

Indicative of the different definitions of 
ordinary terms when used by agricultural 
scientists the ordinary citizen looking up the 
word “chlorosis” in the Dictionary to see what 
was really the matter with the vegetation in 
question, notes that definition as: “A disease 
affecting young women, characterized by 
anemia: greensickness.” It is understood in 
scientific agriculture, however, as an absence 
of chlorophyl to form green coloring matter, 
which was attributed by Hopkins largely to 
lack of iron. So it would seem the soil around 
Mt. Pleasant should have iron and potash 
applied. 

The active shipping season for ground rock 
to farms for direct application is at its peak 
of activity and both rail and truck shipments 
are going out in great numbers. Other con- 
suming channels are also withdrawing against 
contracts and some spot sales for iron furnaces 
are reported in high-grade lump. 


THE WESTERN PHOSPHATE CONFERENCE 

(Continued from page 12) 
humans and resulting physiological disturbances 
of a serious character. The significance of this 
human health problem is illustrated by Britain’s 
recent action in adding supplements of phos- 
phate to the bread of the Empire for the sake 
of the bones and teeth of the people of Britain. 
Possibly this reference permits the statement in 
all solemnity and as an expression of the ad- 
miration of the world that Britain has, however, 
ample of what it takes in the back bone of the 
Empire. 

Now with all these and other relationships 
which this conference will emphasize, the fact 
as already stated that, within a few hundred 
miles of where we are now meeting, there exists 
approximately ninety per cent of the deposits 
of phosphate of the nation, indicates the im- 
portance of the intermountain resource to the 
future well being of the nation and the hem- 
isphere because, while there are known deposits 
elsewhere on the continent, extensive deposits 
on this hemisphere are known to exist only in 
our own region and in the Florida and Tenn- 
essee Valley region. 

We speak these days of our responsibilities 
and our obligations under the grave internation- 
al complications which face us. Here in phos- 
phate we have one of the most important 
means of maintaining the solidarity of the hem- 
isphere. It is a grave and immediate responsi- 
bility—what we shall do with this strength of 
our hills for the benefit first of the farmers 
within our own borders and then for the bene- 
fit of the millions within the sphere of our im- 
mediate continental influence. 

Add to this resource the vast alunite deposits 
of southern Utah and you have a soil fertility 
combination of phosphate and potash which per- 
mits of a combination fertilizer which ulti- 
mately, and I think soon, will force the develop- 








BACK TO THE LAND 


Extracted from deposits beneath the Gulf Coast 
at Port Sulphur, La., and Freeport, Tex., sulphur 
—better than 9914% pure—goes back to the 


land in fertilizer to help solve soil problems. 


FREEPORT SULPHUR COMPANY 


122 East 42nd Street, New York City 
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POTATO CROP INSURANCE 


From seed potato to harvested crop, Sulphur or some of its many 
compounds insure the healthy, rapid growth and ultimate harvest- 
ing of this important food staple. 


Sulphur plays an important part as a component of the fertilizer, 
or as a spray or dust in controlling brown rot, scab, beetles, psyllids, 
and leaf hoppers. To accelerate harvesting, dilute sulphuric acid 
has been applied to the green stalks to create the same effect as 
frost. In the storage of sweet potatoes, treatment with sulphur 
permits long storage without danger of rot. 


The Texas Gulf Sulphur Company is an important producer of this 
vital raw material which serves agriculture and industry in an ever- 
increasing number of ways. 


75 E45" Street ( 
Mines: Newgulf and Long Point, Texas 
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ment of this area as the phosphate center of the 
world and an important potash center. 

Alunite produces also aluminum, necessary 4n 
airplane production and with other important 
industrial uses, and in addition a valuable acid 
product which may be of great practical eco- 
nomic value in the processing of rock phosphate. 

We have asked that an analysis be made iat 
this Conference of the power possibilities of 
the intermountain region looking to the time 
when vast quantities of this power will be 
needed in the processing plants to be developed 
throughout the region. This, with the analysis 
of the acid manufacturing possibilities of the 
alunite and sulphur resources, will give us a 
good picture of the ability of the region to 
furnish both of the two respective requirements 
for the plants—power and sulphuric acid. 

I want to express for the Association of 
Land-Grant Colleges and Universities of the 
United States, under whose auspices this Con- 
ference is held, our deep appreciation to the 
University of Florida, to Iowa State College, 
the University of Illinois, the University of 
Nevada, the Land-Grant Colleges of our four 
western phosphate states, the Bureau of Mines, 
the Bureau of Plant Industry, the Utah Power 
and Light Company, the Utah-Idaho Sugar 
Company, the National Fertilizer Association 
and others for the Service they are rendering 
us in making available the members of their 
scientific staffs to present the various phases of 
this program. We felt justified in calling upon 
them because we know as they know that we 
are dealing here with the most important single 
material resource we have, aside only from air 
and water, and a resource which every farm in 
America and every human and animal organism 
need for their proper functioning. This Con- 
ference deals with something infinitely more 
valuable than gold, which we are obliged to hide 
in the underground vaults of Kentucky. This 
resource we must take out of the vaults which 
nature provided these millions of years ago as 
it locked up the phosphorus with flourine to 
save it, we well may believe, for this and the 
generations to come. We must see that this 
precious material is wisely and equitably dis- 
tributed where most needed and husbanded as 
carefully as practicable. 


es 


AN EXPANDING FERTILIZER INDUSTRY 
(Continued from page 9) 

there were as yet no control laws, he was at the 
mercy of those who made extravagant claims 
for their materials. Of those who dealt in fer- 
tilizer materials and soil amendments, there 
were undoubtedly some who were honest, but 
there were also those who were willing to take 
advantage of the farmer’s ignorance. 

The Patent Office report for 1861 was the 
last to contain the agricultural reports, these 
henceforth constituting a part of the report of 
the Secretary of Agriculture. The report for 
1861 lists analyses of sixteen commercial fer- 
tilizer materials, most of which carried both 
nitrogen and phosphoric acid. No potash was 
shown for any of the sixteen materials. ‘The 
author comments on this list as follows: “We 
will leave the subject with the single remark 
that plant food in some of these manures will 
cost the farmer twice as much as in others; 
and when farmers become sufficiently educated 
in the principles of agricultural science, some 
of these articles will be driven entirely from the 
market.” In this same report (1861) Prof. 
C. U. Sheppard, in writing of artificial ferti- 
lizers says: “Need I speak of the many quack 
nostrums and adulterations to whose use the 
planter is liable? These come very readily to 
the knowledge of the chemist.” Here and there 
an agricultural chemist could be found who 
was glad to assist the farmer by analyzing some 
of the materials that were offered for sale. 

A few quotations from some of the early 
Massachusetts reports will serve to show what 
the conditions were at this time. In reporting 
on commercial manures, in the sixteenth annual 
report, Massachusetts Board of Agriculture 
(1868), Asa Clement says: “That our markets 
abound in adulterated materials for which the 
claim to purity and genuineness is set up, no 
one will deny who has had experience in the 
purchase and use of the various fertilizers 
offered for sale. To such an extent have un- 
principled manufacturers, and, in some in- 
stances, vendors, gone in their swindling opera- 
tions, that it has become a question whether, on 
the whole, farmers today would not be better 
off had they let commercial fertilizers alone.” 
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A 
Complete 
Service 


HE strategic factory locations of the 

American Agricultural Chemical 
Company, as shown on the accompany- 
ing map, assure prompt, dependable 
service for the complete line of products 
listed below. 


We manufacture all grades of Com- 
mercial Fertilizers, Superphosphate, 
Agrinite Tankage, Bone Black, Bone 
Black Pigments (Cosmic Black), Dical- 
cium Phosphate, Monocalcium Phos- 
phate, Gelatin, Glue, Ground Lime- 
stone, Crushed Stone, Agricultural In- 
secticides (including Pyrox, Arsenate 
of Lead, Calcium Arsenate, etc.), Tri- 
sodium and Disodium Phosphate, Phos- 
phorus, Phosphoric Acid, Sulphuric 
Acid, Salt Cake; and we are importers 
and/or dealers in Nitrate of Soda, 
Cyanamid, Potash Salts, Sulphate of 
Ammonia, Raw Bone Meal, Steamed 
Bone Meal, Sheep and Goat Manure, 
Fish, Blood and Tin-Tetrachloride. We 
mine and sell all grades of Florida 


Pebble Phosphate Rock. 





FACTORIES 


Alexandria, Va. Detroit, Mich. Pierce, Fla. 

Baltimore, Md. _ East Point, Ga. Port Hope, Ont., Can. 
Buffalo, N. Y. East St. Louis, Ill. Presque Isle, Me. 
Carteret, N. J. Greensboro, N.C. Savannah, Ga. 


Cayce, S. C. Henderson, N. C. Searsport, Maine 
Chambly Canton, Montgomery, Ala. South Amboy, N. J. 
Quebec, Can. Norfolk, Va. Spartanburg, S. C. 
Charleston, S.C. No. Weymouth, Mass. West Haven, Conn. 
Cincinnati, Ohio Pensacola, Fla. Wilmington, N. C. 

Cleveland, Ohio Havana, Cuba 


The AMERICAN AGRICULTURAL CHEMICAL Co. 
50 Church Street, New York City 


SALES OFFICES 
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Again Clement says: “Before our beard be- 
gan to bleach, we saw the certificates of the 
late A. J. Downing and the late Daniel Webster, 
in which the poudrette, manufactured by the 
Lodi Company, was highly extrolled on account 
of its fertilizing properties. Both these gentle- 
men undoubtedly received a good article, and, 
the results being satisfactory, could do no less 
than recommend a fertilizer of such extraor- 
dinary merit. Had Downing or Webster sus- 
pected what would follow, viz, that their names 
were to be used to aid in palming upon a credul- 
ous public a base coin, in the form of peat 
alone, at $1.50 per barrel, expenses added, their 
signatures would have been withheld.” Mr. 
Clement quotes a Mr. Boise of Blandford as 
saying: “I have long since condemned all com- 
mercial manures. Money expended for them 
is, in many instances, capital thrown away.” 

In a letter to Mr. Clement, a Dr. Nichols 
wrote: “I have analyzed the bone meal made by 
the Company and found it pure. I cannot 
say how honest they have been since I made 
the examination. There is a vast amount of 
rascality practised by the bone grinders and the 
fertilizer makers. We must all work together 
to stop it; it can be done.” This led Mr. 
Clement to this further comment: “The temp- 
tation to fraudulent dealing, together with the 
facilities afforded, is altogether too great to be 
resisted by persons possessing a strong desire 
for greenbacks, coupled with a lack of moral 
principle.” 

But the day of glaring irregularities in the 
way of adulteration and fraud were numbered. 
State Boards of Agriculture began to appoint 
chemists whose duty it was to stand between 
the farmer and the fraudulent manufactvfer, 
and gradually control laws were adopted. 
Massachusetts in 1869 was the first State to 
pass such a law, but it was not until 1873 that 
the necessary machinery was provided to re- 
quire the manufacturer “to state what you sell, 
and sell what you state.” 

Gradually, other States where fertilizers were 
being used in increasing amounts, passed con- 
trol laws, but there was still lack of uniformity. 
It was frequently necessary for the manufac- 
turer who was doing business in several States, 
to meet different requirements in each State. 
This condition was not only annoying but also 
laid an unnecessary expense on the farmer. 
But through educational work by aggressive 
leaders, and through conferences, meetings of 
control chemists and Commissioners of Agri- 
culture, and in other ways, most of these differ- 
ences have been ironed out. Much credit is due 
to the technical staff of the National Fertilizer 
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Association for the adoption of these reform 
measures. 

Wm. H. Bowker, the founder of a well- 
known fertilizer company that has been in busi- 
ness for many years, said at a meeting of the 
Massachusetts Board of Agriculture in 1873, 
with reference to the business which he had just 
founded: “I have founded the business, in con- 
nection with another gentleman, a classmate of 
mine, with the intention of selling to the 
farmers an honest article. One member of the 
Board of Agriculture, a good friend of mine, 
said to me a year ago, ‘if you remain honest 
one year, you will do more than any other man 
who has gone into the business.’ Gentlemen, 
I believe my conscience is clear today, and I 
have been in the business one year. How much 
longer it may be so, I cannot say, but if my 
name is not advertised as being in the business, 
you may conclude that I have gone out of it be- 
cause I could not manufacture an honest article 
and sell it at a profit.” In passing, it may be 
said that Mr. Bowker remained in the business 
throughout his long life, and it is scarcely neces- 
sary to add that he did conduct an honest busi- 
ness and passed it on to others. It may further 
be said that his contribution to American agri- 
“ctlture was as great, if not greater, than that 
of any fertilizer manufacturer since the time 
when he began his business. He did valiant 
service in the line of correcting the abuses that 
had sprung up, and as mentioned above, it was 
his State, Massachusetts, that was first to 
recognize the need of legislation in this 
direction. 

Great improvement has been made, and 
through the efforts of Commissioners of Agri- 
culture, control chemists, and agronomists, and 
the cooperation of the leading manufacturers, 
adulteration and sophistication have practically 
disappeared. A good illustration of what has 
been accomplished is found in a statement con- 
tained in the American Fertilizer of April 13, 
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Drive and Conveyor Chains 


Jeffrey Supermal chains for drive and conveyor 
use possess wear-resisting qualities far beyond 
ordinary malleable. File hard, yet tough and 
ductile—they cost little more—are worth much 
more. Investigate. 

ALSO— Digger and loaders, conveyors of all kinds, 
feeders, crushers and pulverizers, sprocket 
wheels, gears, buckets and bucket elevators. 


THE JEFFREY MANUFACTURING CO. 


903-99 North Fourth Street, Columbus, Ohio 
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1940, entitled “Extra Fertilizer Value in N. C.,” 
as follows: “During the year (1939) 1,215,890 
tons of fertilizer and fertilizer materials were 
sold in the State. On the basis of the State’s 
inspection, the farmers of the State received 
$984,870.90 worth of plant food more than they 
paid for. Only 291 of the 5,174 samples 
analyzed were penalized for deficiencies, and 
the total of all the penalties, which are from 
two to four times the actual deficiencies, was 
only $2,993.91 and only a little over one 
hundredth of one per cent of the value of the 
fertilizer sold.” The story is very much the 
same in other fertilizer using sections of the 


country. (To be continued in the next issue) 


THE LIEBIG SYMPOSIUM 
(Continued from page 7) 

Further progress in soil fertility research will 
require a better integration of the problem of 
plant nutrition, in accordance with the princi- 
ples advanced by Liebig and with regard for the 
effects of all the materials used in fertilizers on 
soils, as well as on plants. Consideration must 
also be given to the dependent functions of all 
constituents of fertilizers. 


Liebig and the Microbiologist 
P. W. Wilson and R. H. Burris 

Always critical of vitalistic explanations of 
natural phenomena, Justus*von Liebig disagreed 
radically with those who considered micro- 
organisms responsible for many of the chemical 
changes observed in nature. Liebig’s explana- 
tion of fermentation processes was proved to 
be wrong, and his ridicule of the possibility of 
biological fixation of atmospheric nitrogen for 
plant use now appears unjustified, neverthe- 
less, his contentions prompted microbiological 
investigation. 

Liebig could not believe that microorganisms 
gave rise to the variety of chemical compounds 
represented among the products of fermenta- 
tion. In his effort to displace vitalistic concepts, 
he proposed a chemical explanation for fermen- 
tation. His prestige lent force to the theory, 
and Pasteur was obliged to employ the most ex- 
acting procedures to demonstrate the validity of 
the microbiological concept of fermentation. 

Liebig also scorned the idea that atmospheric 
nitrogen might be fixed for plant use by a bio- 


logical process. Not until after Liebig’s death 
was it demonstrated that leguminous plants in 
association with the root nodule bacteria could 
transform gaseous nitrogen into a usable form. 

Liebig’s reputation gave tremendous weight 
to all his opinions. In another period his ideas 
might have stifled the growth of microbiology, 
but to the mind of Pasteur they proved but an 
incentive to seek the truth. Spurred by Liebig’s 
criticism, Pasteur carefully performed experi- 
ments which firmly established the infant sci- 
ence of bacteriology. 


New Developments. Radioactive Tracer Elements in 
the Study of Plant Growth 


A. Keith Brewer, Bureau of Plant Industry, U. S. Department 
of Agriculture, Washington, D. C. 


During the past few years a method has been 
developed for tracing the course of a specific 
group of atoms through complicated biological 
processes. This is made possible by the use 
of isotopes which are indistinguishable by an 
organism from ordinary atoms; yet they are 
readily detected by present-day instruments. 

Isotopes may be classified either as natural or 
artificial ; these may be subdivided as stable and 
radioactive. In tracer research the natural- 
stable and artificial-radioactive types are of 
primary interest, both being necessary in a com- 
plete study of the element. Isotope utilization 
involves production and detection. Natural 
isotopes are separated from ordinary matter by 
either chemical or physical means and are de- 
tected by the mass spectrograph. Artificial 
radioisotopes are produced by bombardment 
from some high energy source and are detected 
by a Geiger counter. The technique of isotope 
analysis is rapidly becoming simplified, so that 
in a few years it should be within the scope 
of the most modest laboratory and it will doubt- 
less accelerate or replace many present-day 
methods. 

While a preponderance of isotope research 
applied to animal organisms, many new and 
confirmatory results have been obtained with 
plants. The greatest advance has been made in 
studying the rate of mineral assimilation under 
varying conditions, the distribution of elements 
within the plant, and the factors controlling 
elimination. Isotope studies of stability of mole- 
cules in vivo and in vito have also thrown much 
new light on the functioning of vital processes. 
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For over 20 years we have 
served the Fertilizer Industry 


ACID-PROOF CEMENT 


Ready Mixed—For Immediate Use 
Packed in 250-lb. Steel Drums 
Dry-Packed in 100-lb. Bags 


CHEMICAL PUTTY 
Stops Acid, Gas and Water Leaks 


QUARTZ PEBBLES 
Graded to Size 


FILTER GRAVEL, FILTER SAND 
ACID VALVES 

















SOUTHERN DISTRIBUTORS OF 
CALGON (Sodium Hexametaphosphate) 


ACID BRICK, SPIRAL RINGS 





Charlotte Chemical Laboratories 
INCORPORATED 
Laboratories, Plant, Office 


CHARLOTTE, N.C. 





Specializing in 


Sulphate of Ammonia 
Low Grade Ammoniates 
Superphosphate 
Sulphuric Acid 
Bags 


Inquiries and offerings 
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BUYERS’ GUID 


A CLASSIFIED INDEX TO ALL THE ADVER. 
TISERS IN “THE AMERICAN FERTILIZER” 





This list contains representative concerns in the Commercial Fertilizer Industry, Including 
fertilizer manufacturers, machinery and equipment manufacturers, dealers in and manu- 
facturers of commercial fertilizer materials and supplies, brokers, chemists, etc. 

For Alphabetical List of Advertisers, see page 33. 





ACID BRICK 

Charlotte Chem. Laboratories, Inc., Charlotte, N.C. 

Chemical Construction Corp., New York City. 
ACID EGGS 

Chemical Construction Corp., New York City. 
ACIDULATING UNITS 

Chemical Construction Corp., New York City. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
AMMO-PHOS 

American Cyanamid Co., New York City. 
AMMONIA—Anhydrous 

Barrett Company, The, New York City. 

Du Pont de Nemours & Co., E. I., Wilmington, Del. 

Hydrocarbon Products Co., New York City. 
AMMONIA LIQUOR 

Barrett Company, The, New York City. 

Du Pont de Nemours & Co., E. I., Wilmington, Del. 

Hydrocarbon Products Co., New York City. 
AMMONIA OXIDATION UNITS 

Chemical! Construction Corp., New York City. 
AMMONIATING EQUIPMENT 

Sackett & Sons Co., The A. J., Baltimore, Md. 
AUTOMATIC ELEVATOR TAKEUPS 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The & J., Baltimore, Md. 
BABBITT 

Sackett & Sons Co., The A. J., Baltimore, Md. 
BAGS AND BAGGING—Manufacturers 

Bagpak, Inc., New York City. 

Bemis Bro. Bag Co., St. Louis, Mo. 

Fulton Bag & Cotton Mills, Atlanta, Ga. 
BAGS—Cotton 

Bemis Bro. Bag Co., St. Louis, Mo. 

Fulton Bag & Cotton Mills, Atlanta, Ga. 
BAGS—Paper ; 

Bagpak, Inc., New York City. 

Bemis Bro. Bag Co., St. Louis, Mo. 
BAGS (Waterproof)—Manufacturers 

Bemis Bro. Bag Co., St. Louis, Mo. 

Fulton Bag & Cotton Mills, Atlanta, Ga. 
BAGS—Dealers and Brokers 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Huber & Company, New York City. 

Jett, Joseph C., Norfolk, Va. 

Taylor, Henry L., Wilmington, N. C. 

Wellmann, William E., Baltimore, Md. 
BAGGING MACHINES—For Filling Sacks 

Atlanta Utility Works, East Point, Ga. 

Bagpak, Inc., New York City. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
BAG-CLOSING MACHINES 

Bagpak, Inc., New York City. 


BAG PILERS 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
BEARINGS 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
BELT LACING 
Sackett & Sons Co., The A. J., Baltimore, Md. 
BELTING—Chain 
Atlanta Utility Works, East Point, Ga. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
BELTING—Leather, Rubber, Canvas 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Sackett & Sons Co., The A. J., Baltimore, Md. 


BOILERS—Steam 
Atlanta Utility Works, East Point, Ga. 


BONE BLACK 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Work, Atlanta, Ga. 
Huber & Company, New York City. 


BONE PRODUCTS 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Work, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Huber & Company, New York City. 
Jett, Joseph C., Norfolk, Va. 
Schmaltz, Jos. H., Chicago, Ill. 
Wellmann, William E., Baltimore, Md. 


BORAX AND BORIC ACID 
American Potash and Chem. Corp., New York City. 
Pacific Coast Borax Co., New York City. 


BROKERS 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Huber & Company, New York City. 
Jett, Joseph C., Norfolk, Va. 
Keim, Samuel L., Philadelphia, Pa. 
Schmaltz, Jos. H., Chicago, Ill. 
Taylor, Henry L., Wilmington, N.C. 
Wellmann, William E., Baltimore, Md. 


BUCKETS—Elevator 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 








HENRY L. TAYLOR, Broker |) Menhaden Fish Products 


Bentley's Code Cable Address “HLTAYLOR” i. 5 
NORTH CAROLINA BANK BLDG., WILMINGTON, N.C. Fertilizer Materials 
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BUCKETS—For Hoists, Cranes, etc., Clam Shell, Orange 
Electrically Operated and 


Peel, Drag line, Special; 
Multi Power 

Hayward Company, The, New York City. 

Link-Belt Company, Philadelphia, Chicago. 
BURNERS—Sulphur 

Chemical Construction Corp., New York City. 
BURNERS—Oil 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
CABLEWAYS 

Hayward Company, The, New York City. 
CALCIUM-NITRATE 

Synthetic Nitrogen Products Co., New York City. 
CAL-NITRO 

Synthetic Nitrogen Products Co., New York City. 
CARBONATE OF AMMONIA 

American Agricultural Chemical Co., New York City. 

Du Pont de Nemours & Co., E. I., Wilmington, Del. 
CARS—For Moving Materials 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A, J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CARTS—Fertilizer, Standard and Roller Bearing 

Atlanta Utility Works, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
CASTINGS—Acid Resisting 

Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 
CASTINGS—Iron and Steel 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CEMENT—Acid-Proof 

Charlotte Chem. Laboratories, Inc., Charlotte, N. C. 

Chemical Construction Corp., New York City. 
CHAIN DRIVES—Silent 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CHAINS AND SPROCKETS 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CHAMBERS—Acid 

Chemical Construction Corp., New York City. 

Fairlie, Andrew M., Atlanta, Ga. 
CHEMICAL APPARATUS 

Charlotte Chem. Laboratories, Inc., Charlotte, N.C. 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 
CHEMICALS 

American Agricultural Chemical Co., New York City. 

American Cyanamid Co., New York City. 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Barrett Company, The, New York City. 





CHEMICALS—Continued 

Bradley & Baker, New York City. 

Du Pont de Nemours & Co., E. I., Wilmington, Del. 

Huber & Company, New York City. 

Wellmann, William E., Baltimore, Md. 
CHEMICAL PLANT CONSTRUCTION 

Atlanta Utility Works, East Point, Ga. 

Charlotte Chem, Laboratories, Inc., Charlotte, N. C. 

Chemical Construction Corp., New York City. 

Fairlie, Andrew M., Atlanta, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CHEMISTS AND ASSAYERS 

Gascoyne & Co., Baltimore, Md. 

Shuey & Company, Inc., Savannah, Ga. 

Stillwell & Gladding, New York City. 

Wiley & Company, Baltimore, Md. 
CLUTCHES 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ini. 
CONCENTRATORS—Sulphuric Acid 

Chemical Construction Corp., New York City. 

Fairlie, Andrew M., Atlanta, Ga. 
CONDITIONERS AND FILLERS 

American Limestone Co., Knoxville, Tenn. 
CONTACT ACID PLANTS 

Chemical Construction Corp., New York City. 
COPPER SULPHATE 

Tennessee Corporation, Atlanta, Ga. 
COTTONSEED PRODUCTS 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

Huber & Company, New York City. 

Jett, Joseph C., Norfolk, Va. 

Schmaltz, Jos. H., Chicago, Ill. 

Taylor, Henry L., Wilmington, N. C. 

Wellmann, William E., Baltimore, Md. 
CRANES AND DERRICKS 

Hayward Company, The, New York City. 

Link-Belt Company, Philadelphia, Chicago. 

Link-Belt Speeder Corp., Chicago, Ill. and Cedar 

Rapids, Iowa. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
CYANAMID 

American Agricultural Chemical Co., New York City. 

American Cyanamid Co., New York City. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

Jett, Joseph C., Norfolk, Va. 

Taylor, Henry L., Wilmington, N. C. 

Wellmann, William E., Baltimore, Md. 
DENS—Superphosphate 

Chemical Construction Corp., New York City. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 





ULPHURIC Acid Plants . . . Design, Construction, 

Equipment . . . Operation . . . Mills-Packard Water- 
Cooled Acid Chambers, Gaillard Acid-Cooled Chambers, 
Gaillard Acid Dispersers, Contact Process Sulphuric 
Acid Plants. 


Andrew M. Fairlie 


CHEMICAL ENGINEER 
oe 6 ATLANTA, GA. 


CABLE ADDRESS: ““SULFACID ATLANTA” 
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DISINTEGRATORS 

Atlanta Utility Works, East Point, Ga. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
DRYERS—Direct Heat 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
DRIVES—Electric 

Link-Belt Company, Philadelphia, Chicago. 
DUMP CARS 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
DUST COLLECTING SYSTEMS 

Sackett & Sons Co., The A. J., Baltimore, Md. 
ELECTRIC MOTORS AND APPLIANCES 

Atlanta Utility Works, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
ELEVATORS 

Atlanta Utility Works, East Point, Ga. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
ELEVATORS AND CONVEYORS—Portable 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
ENGINEERS—Chemical and Industrial 

Chemical Construction Corp., New York City. 

Fairlie, Andrew M., Atlanta, Ga. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
ENGINES—Steam 

Atlanta Utility Works, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
EXCAVATORS AND DREDGES—Drag Line and Cableway 

Hayward Company, The, New York City. 

Link-Belt Company, Philadelphia, Chicago. 

Link-Belt Speeder Corp., Chicago, Ill. and Cedar 

Rapids, Iowa. 

FERTILIZER MANUFACTURERS 

American Agricultural Chemical Co., New York City. 

American Cyanamid Co., New York City. 

Armour Fertilizer Works, Atlanta, Ga. 

Farmers Fertilizer Co., Columbus, Ohio. 

International Agricultural Corp., New York City. 

Smith-Rowland Co., Norfolk, Va. 

U. S. Phosphoric Products Division, Tennessee Corp., 

Tampa, Fla. 

FISH SCRAP AND OIL 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

Huber & Company, New York City. 

Jett, Joseph C., Norfolk, Va. 

Taylor, Henry L., Wilmington, N. C. 

Wellmann, William E., Baltimore, Md. 
FOUNDERS AND MACHINISTS 

Atlanta Utility Works, East Point, Ga. 

Charlotte Chem. Laboratories, Inc., Charlotte, N.C. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 


GARBAGE TANKAGE 
Wellmann, William E., Baltimore, Md. 
GEARS—Machine Moulded and Cut 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


GEARS—Silent 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
GELATINE AND GLUE 

American Agricultural Chemical Co., New York City. 


GUANO 
Baker & Bro., H. J., New York City. 


HOISTS—Electric, Floor and Cage Operated, Portable 

Hayward Company, The, New York City. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 
HOPPERS 

Atlanta Utility Works, East Point, Ga. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
IMPORTERS, EXPORTERS 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J.. New York City. 

Bradley & Baker, New York City. 

Wellmann, William E., Baltimore, Md. 
IRON SULPHATE 

Tennessee Corporation, Atlanta, Ga. 
INSECTICIDES 

American Agricultural Chemical Co., New York City. 
LACING—Belt 

Sackett & Sons Co., The A. J., Baltimore, Md. 
LIMESTONE 

American Agricultural Chemical Co., New York City. 

American Limestone Co., Knoxville, Tenn. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

Wellmann, William E., Baltimore, Md. 
LOADERS—Car and Wagon, for Fertilizers 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
MACHINERY—Acid Making 

Atlanta Utility Works, East Point, Ga. 

Charlotte Chem. Laboratories, Inc., Charlotte, N.C. 

Chemical Construction Corp., New York City. 

Fairlie, Andrew M., Atlanta, Ga. 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
MACHINERY—Coal and Ash Handling 

Hayward Company, The, New York City. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
MACHINERY—Elevating and Conveying 

Atlanta Utility Works, East Point, Ga. 

Hayward Company, The, New York City. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
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MACHINERY—Grinding and Pulverizing 
Atlanta Utility Works, East Point, Ga. 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


MACHINERY—Power Transmission 
Jeffrey Manufacturing Co., The, Columbus, Ohio. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


MACHINERY—Pumping 
Atlanta Utility Works, East Point, Ga. 


MACHINERY—Tankage and Fish Scrap 
Atlanta Utility Works, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


MAGNESIA 
California Chemical Co., New York City. 


MAGNETS 
Atlanta Utility Works, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


MANGANESE SULPHATE AND CARBONATE 
Tennessee Corporation, Atlanta, Ga. 


MANGANESE SULPHATE 
Tennessee Corportion, Atlanta, Ga. 


MIXERS 
Atlanta Utility Works, East Point, Ga. 
Sackett & Sons Co., ‘The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works,. Aurera, Ind. 


NITRATE OF SODA 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Barrett Company, The, New York City. 
Bradley & Baker, New York City. 
Chilean Nitrate Sales Corp., New York City. 
Huber & Company, New York City. 
International Agricultural Corp., New York City. 
Schmaltz, Jos. H., Chicago, Ill. 
Wellmann, William E., Baltimore, Md. 


NITRATE OVENS AND APPARATUS 
Chemical Construction Corp., New York City. 


NITROGENOUS ORGANIC MATERIAL 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Du Pont de Nemours & Co., E. I., Wilmington, Del. 
Huber & Company, New York City. 
International Agricultural Corp., New York City. 
Smith-Rowland Co., Norfolk, Va. 
Wellmann, William E., Baltimore, Md. 
NOZZLES—Spray 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 
PACKING—For Acid Towers 
Charlotte Chem. Laboratories, Inc., Charlotte, N.C. 
Chemical Construction Corp., New York City. 


PANS AND POTS 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


PHOSPHATE MINING PLANTS 
Chemical Construction Corp., New York City. 


PHOSPHATE ROCK 
American Agricultural Chemical Co., New York City. 
American Cyanamid Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 
Charleston Mining Co., Inc., Richmond, Va. 
Huber & Company, New York City. 
International Agricultural Corp., New York City. 
Jett, Joseph C., Norfolk, Va. 
Ruhm, H. D., Mount Pleasant, Tenn. 
Schmaltz, Jos. H., Chicago, Ill. 
Southern Phosphate Corp., Baltimore, Md. 
Taylor, Henry L., Wilmington, Del. 
Wellmann, William E., Baltimore, Md. 


PIPES—Chemical Stoneware 
Chemical Construction Corp., New York City. 


PIPES—Wooden 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


PLANT CONSTRUCTION—Fertilizer and Acid 
Chemical Construction Corp., New York City. 
Fairlie, Andrew M., Atlanta, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 


POTASH SALTS—Dealers and Brokers 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J.. New York City. 
Bradley & Baker, New York City. 
Huber & Company, New York City. 
International Agricultural Corp., New York City. 
Jett, Joseph C., Norfolk, Va. 
Schmaltz, Jos. H., Chicago, III. 
Synthetic Nitrogen Products Co., New York City. 
Taylor, Henry L., Wilmington, Del. 
Wellmann, William E., Baltimore, Md. 


POTASH SALTS—Manufacturers and Importers 
American Potash and Chem. Corp., New York City. 
Potash Co. of America, Baltimore, Md. 

United States Potash Co., New York City. 


PULLEYS AND HANGERS 
Atlanta Utility Works, East Point, Ga. 
Link-Belt Company, Philadelphia, Chicago. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 


PUMPS—Acid-Resisting 
Charlotte Chem. Laboratories, Inc., Charlotte, N.C. 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 


PYRITES—Brokers 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City. 
Jett, Joseph C., Norfolk, Va. 
Wellmann, William E., Baltimore, Md. 


QUARTZ 
Charlotte Chem. Laboratories, Inc., Charlotte, N.C. 


RINGS—Sulphuric Acid Tower 
Chemical Construction Corp., New York City. 
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ROUGH AMMONIATES 

Bradley & Baker, New York City. 

Schmaltz, Jos. H., Chicago, IIl. 

Wellmann, William E., Baltimore, Md. 
5CALES—Including Automatic Bagging 

Atlanta Utility Works, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
SCRAPERS—Drag 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Hayward Company, The, New York City. 

Link-Belt Company, Philadelphia, Chicago. 
SCREENS 

Atlanta Utility Works, East Point, Ga. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
SEPARATORS—Air 

Sackett & Sons Co., The A. J., Baltimore, Md. 
SEPARATORS—Including Vibrating 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
SEPARATORS—Magnetic 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
SHAFTING 

Atlanta Utility Works, East Point, Ga. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
SHOVELS—Power 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Link-Belt Speeder Corp., Chicago, Ill. and Cedar 

Rapids, Iowa. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
SPRAYS—Acid Chambers 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 
SPROCKET WHEELS (See Chains and Sprockets) 
STACKS 

Sackett & Sons Co., The A. J., Baltimore, Md. 
SULPHATE OF AMMONIA 

American Agricultural Chemical Co., New York City. 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Barrett Company, The, New York City. 

Bradley & Baker, New York City. 

Huber & Company, New York City. 

Hydrocarbon Products Co., New York City. 

Jett, Joseph C., Norfolk, Va. 

Schmaltz, Jos. H., Chicago, IIl. 

Taylor, Henry L., Wilmington, N. C. 

Wellmann, William E., Baltimore, Md. 
SULPHUR 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Freeport Sulphur Co., New York City. 

Texas Gulf Sulphur Co., New York City. 
SULPHURIC ACID 

American Agricultural Chemical Co., New York City. 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 
Bradley & Baker, New York City. 





SULPHURIC ACID—Continued 
Huber & Company, New York City. 
Jett, Joseph C., Norfolk, Va. 
Taylor, Henry L., Wilmington, N.C. 


U. S. Phosphoric Products Division, Tennessee Corp,, 
Tampa, Fla. 
Wellmann, William E., Baltimore, Md. 
SUPERPHOSPHATE 


American Agricuitural Chemical Co., New York City, 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

Huber & Company, New York City. 

International Agricultural Corp., New York City. 

Jett, Joseph C., Norfolk, Va. 

Schmaltz, Jos. H., Chicago, Ill. 

Taylor, Henry L., Wilmington, N. C. 

U. S. Phosphoric Products Division, Tennessee Corp., 

Tampa, Fla. 

Wellmann, William E., Baltimore, Md. 
SUPERPHOSPHATE—Concentrated 

Armour Fertilizer Works, Atlanta, Ga. 

International Agricultural Corp., New York City. 

U. S. Phosphoric Products Division, Tennessee Corp., 

Tampa, Fla. 

SYPHONS—For Acid 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 
TALLOW AND GREASE 

American Agricultural Chemical Co., New York City. 
TANKAGE 

American Agricultural Chemical Co., New York City. 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City. 

Bradley & Baker, New York City. 

International Agricultural Corp., New York City. 

Jett, Joseph C., Norfolk, Va. 

Schmaltz, Jos. H., Chicago, Il. 

Smith-Rowland Co., Norfolk, Va. 

Taylor, Henry L., Wilmington, N. C. 

Wellmann, William E., Baltimore, Md. 
TANKAGE—Garbage 

Huber & Company, New York City. 
TANKS 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
TILE—Acid-Proof 

Charlotte Chem. Laboratories, Inc., Charlotte, N.C. 
TOWERS—Acid and Absorption 

Chemical Construction Corp., New York City. 

Fairlie, Andrew M., Atlanta, Ga. 
UNLOADERS—Car and Boat 

Hayward Company, The, New York City. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Link-Belt Company, Philadelphia, Chicago. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
UREA 

Du Pont de Nemours & Co., E. I., Wilmington, Del. 
UREA-AMMONIA LIQUOR 

Du Pont de Nemours & Co., E. I., Wilmington, Del. 
VALVES—Acid-Resisting 

Atlanta Utility Works, East Point, Ga. 

Charlotte Chem. Laboratories, Inc., Charlotte, N.C. 

Jeffrey Manufacturing Co., The, Columbus, Ohio. 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 
WHEELBARROWS (See Carts) 
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ALPHABETICAL LIST OF ADVERTISERS 


For Classified Index, see pages 28 to 32, inclusive 





American Agricultural Chemical Co., New 
Y GE aS hoa os 28 yd ERK A TORS 23 


American Cyanamid Co., New York City. .34 
American Limestone Co., Knoxville, Tenn. 18 


American Potash and Chemical Corp., New 
NOMINEE Sed uwddeconxvadanneueda 4, 25 


Armour Fertilizer Works, Atlanta, Ga. ....14 


Ashcraft-Wilkinson Co., Atlanta, Ga., 
Front cover 


Atlanta Utility Works, East Point, Ga. ....— 


Bagpak, Inc., New York City ............ -= 
Baker & Bro., H. J., New York City, 


Back cover 
Barrett Company, The, New York City ....— 
Bemis Bro. Bag Co., St. Louis, Mo. ....... — 
Bradley & Baker, New York City ......... 12 


Charleston Mining Co., Inc., Richmond, Va. 4 
Charlotte Chemical Lab., Charlotte, N.C. ..27 


Chemical Construction Corp., New York 
ER ee Or eee ery rere 25 


Chilean Nitrate Sales Corp., New York City. 16 


Dougherty, Jr., E., Philadelphia, Pa. ......33 

Du Pont de Nemours & Co., E. I., Wilming- 
TC)p eR L7 aa Na ie See ae arr a a Ae ae 19 

Fairlie, Andrew M., Atlanta, Ga. .......... 29 


Farmers Fertilizer Co., Columbus, Ohio ... .34 
Freeport Sulphur Co., New York City ....20 


Gascoyne & Co., Inc., Baltimore, Md. ...... 34 
Hayward Company, The, New York City ..34 
Huber Company, L. W., New York City. .26 
Hydrocarbon Products Co., New York City 15 


International Agricultural Corporation, New 


WUE Gia eek enaddencueasues 2d cover 
Jeffrey Mfg. Co., The, Columbus, Ohio ....24 
jett, Joseph C., Norfolk, Va. ...:..040005 34 
Keim, Samuel D., Philadelphia, Pa........ 33 


Link-Belt Company, Chicago, Ill. .......... 3 


Monarch Mfg. Works, Inc., Philadelphia, 
BR 655 oc ae deae ks xen 34 


Pacific Coast Borax Co., New York City, 

2d cover 
Paik Co, B. L., Dero, Mich: <2 ci. ccus.s — 
Potash Co. of America, Baltimore, Md., 

3d cover 


Ruhm, H. D., Columbia, Tenn. ........... 34 


Sackett & Sons Co., The, A. J., Baltimore, 
1s (7 ag eS So Or — 


Schmaltz, Jos: H., Cittcago, Ill, ........... 27 
Shuey & Company, Inc., Savannah, Ga. ....34 
Smith-Rowland Co., Norfolk, Va. ......... — 


Southern Phosphate Corp., Baltimore, Md. .27 


Stedman’s Foundry and Machine Works, 
hah AP ek and wd 22 


Stillwell & Gladding, New York City ...... — 
Synthetic Nitrogen Products Co., New York 
Rab 60 sb antind cheek be nates _ 


Taylor, Henry L., Wilmington, N.C. ...... 28 
Tennessee Corporation, Atlanta, Ga. ....... — 
Texas Gulf Sulphur Co., New York City. . .21 


U. S. Phosphoric Products Division, Tenn- 


eusee Carp, TOM, FU: occ nvisccacnns 25 
United States Potash Co., New York City. ..17 


Wellmann, William E., Baltimore, Md. ....27 
Wiley & Company, Inc., Baltimore, Md. ....34 





SAMUEL D. KEIM 


By-Products and 
Fertilizer Materials 


(SINCE 1898) 
1612 MARKET STREET 
PHILADELPHIA, PENNA. 
E. DOUGHERTY, JR., Manager 
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MONARCH SPRAYS 










This is our Fig. 645 Nozzle. 
Used for Scrubbing Acid Phos- 
phate Gases. Made for “full” 
or “hollow” cone in Brass and 
“Everdur.”’ We also. make 
“Non-Clog’” Nozzles in Brass 
and Steel, and 


Stoneware Chamber Sprays 


now used by nearly all chamber 
spray sulphuric acid plants. 


CATALOG 6-C 


Use this Hayward Class ‘‘K"’ Clam Shell for (ean 
severe superphosphate digging and handling. \g 
THE HAYWARD CO., 202 Fulton St., New York 











The Farmers Fertilizer Co. 
Manufacturers 
COMPLETE FERTILIZERS 
BULK SUPERPHOSPHATE 
SULPHURIC ACID 





































MONARCH MFG. WORKS, INC. Acid plant capacity, 45,000 tons. Fertilizer plant capacity, 50,000 tons 
Westmoreland and Emery Sts., Philadelphia, Pa. | Get in touch with us. COLUMBUS, OHIO 
FOR SALE 
UP TO 5,000 ACRES OF TENNESSEE GASCOYNE: & CO., INC. 
PHOSPHATE LANDS Established 1887 
Mineral Rights or Feo Simple Chemists and Assayers 
See ae etn. ‘sean 2S Eaves Public Weighers and ole 
H. PD. RUHM COLUMBIA, TENN. 27 South Gay Street - BALTIMORE, MD. 
OF AGRICULTURAL 
SHUEY & COMPANY, Inc. Knowledge CHEMISTRY, SOILS, 
Rock “Oficial Chemists for’ both’ Florida "Stark Rock MANURES, etc., is essential to manufacturers of 
Phosphate and Pebble Phosphate Export Associations, Commercial Fertilizers :: Books covering these 
Official Weigher and Sampler for the National Cotton- subjects may be obtained from 
seed Products Association at Savannah; also Official 
Chemists for National Cottonseed Products Association. WARE BROS COMPANY 
115 E. BAY STREET, SAVANNAH, GA. 1330 Vine St., Philadelphia 




















ETT ALL FERTILIZER MATERIALS Jos. C. JETT 
fF 8 SCRAP for Fertilizer and Fish Meal for Feed, d of Trade 
—— Nitrate of Soda, Sulphate of Ammonia, Potash Salts, Board of Tr 

















Superphosphate (Acid Phosphate), Meals, South Amer- Building 
BROKER et — Domestic Tankage and Blood, Foreign Fish || NORFOLK, VA. 
Read Regularly It tells what is happening SUBSCRIPTION: 


Domestic, $3; Canada, $4; Foreign, $5 


THE AMERICAN FERTILIZER 


| Ware Bros. Company, Publishers 


1330 Vine St., Philadelphia, U.S. A. 


The American Fertilizer 


The Organ of Your Industry 


























WILEY & COMPANY, Inc. 


Analytical and Consulting BALTIMORE, MD. 


Chemists 














Steer Clear of Conditioning Troubles 


Neutralize Free Acid with : 
Aero Cyanamid 
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90 YEARS Sm 


H. J. BAKER & BRO. 


271 Madison Ave., NEW YORK 
BALTIMORE - CHICAGO - SAVANNAH - TAMPA 





Sole Distributors of 


DRIED ACTIVATED SLUDGE 
SANITARY DISTRICT of CHICAGO 





IMPORTERS EXPORTERS 








POTASH SALTS 
SULPHATE of AMMONIA 
NITRATE of SODA 
PERUVIAN BIRD GUANO 
FISH MEAL, BONE MEAL 
TANKAGE, BLOOD 
NITROGENOUS 


AND ALL OTHER 
FERTILIZER MATERIALS 
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